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(54) SYSTEM AND METHOD FOR CONVERTING AND COMMUNICATING OPERATIONAL 
CHARACTERISTICS OF TIRES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an economical 
method for a user to monitor an operational 
characteristic of a vehicle tire in a moving state. 
SOLUTION: The system integrated with each tire 
attached to a vehicle has sensors measuring pressure 
and temperature of the tire, the measured pressure is 
supplied to a processor for correcting it by the 
temperature, and the pressure of the tire corrected by 
the temperature is stored in a memory. A communication 
module operating under a wireless data link protocol 
such as Bluetooth sends stored information to a mobile 
telephone in accordance with a request by the mobile 
telephone. It is also transmitted to other tires. Since 
information of each tire is transmitted to the mobile 
communications device working as a browser, one 
random tire works as a server for other tires. It is also 
favorable to provide RF transceiver modules in the tires . 
instead of transmitting Bluetooth signals from the tires. 
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1 Title of Invention 

System and method for couveitiag and communicating operational 
characteristics of tii«s 

2 ClaiiBii 

1. In combination, a vehicle having ai least one tire, sensor means in worfdng 
relaticn widi said tire, said sensor means moniioring the operational characteristics 
of said dre, ciit transceiver means woikxng cooperatively widi said sensor means for 
ontputting a furst signal having a first frequency representative of the operationaJ 
characteristics of said tirc> independent means operating separately from said sensor 
means for receiving said first signal, converting said first signal into a second signal 
having a ftcqucncy ad^iable to be used by a plurality of communications devices, 
and ourputring ihe convened second signal to at least one communicanons device. 

2. The comMnaticHi of claim 1, wherein said conmiunications devices operate 
under a cominimicati.Qns proTOCol; and wherein said protocol adaptable to be used 
by said comnaunicarions devices, comprises Bluetooth (BT). 

3. The combination of claim 1, wherein said vehicle comprises a Controller Area 
Network (CAN); and 

whczdn said independent means and transceiver noeans are parts of said CAN* 

4. The comUnation of claim I, wherein said vehicle further compiises: 

receiver ineans operable under a commtmicaiions protocol adaptable to receive said 
second signal from said independent means; and 

a display for displaying the operational characteristics of the tire repreaentativB of 
said second signal. 

5. The combination of claim 1, wherein said vehicle comprises an cnteartainment 
console having a display, fiirther comprising: 

means for receiving and modifying said first signal so that fiie operational 
characteristics of the tire represented by said first signal can be displayed on said 
display- 

6. The combination of claim I, wherein said independent means comprises a first 
transceiver module for receiving said first signal from said tire, a processor for 
calculating ihe operational characccrisdcs of said tire from said first signal, and a 
second transceiver module for outputting the calculated operational characimstics 
of said tiie as said second signal. 
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Application Protocol (WAP) based tdtscommuxiications means, and a processor for 
calculating the tire characteristics from said first signal. 

14. The system of claim 1 1 , whadn said vehicle further comprises: 

receiver means for receiving said second signal from said convertEr means or said 
first signal from said transceiver means; and 

a display for displaying the operational characteristics of said tire represented by 
either said first signal or said second signal. 

15. In a vehicle having at least one tire, a system for monitoring (he operational 
charactctistics of said tire comprising: 

sensor means in working relation with said tire for monitoring the operational 
characteristics of said tire; 

tire transceiver means working cooperatively with said sensor means for outputting 
one signal representative of the operational effectiveness of said tire, said signal 
having a first commumcations protocol; and 

convcita: means for receiving said one signal and converting said one signal into an 
other signal having a second communications protocol, said converter means 
ouq)Utring said other signal to a tdecommnmcations device adapted to receive 
signals having said second communications protocol. 

16. The system of claim 15, wherdn said first communications protocol comprises 
a firsx frequency and said second communications protocol conqmses Bluetooth 
(BT) frequency. 

17. The system of claim 15, wherein said first frequency is 433 MHz and said . . 
second frequency is 2.45 GHz. 

3 8. The system of claim 15. wherein said converter means comprises: 
a first transceiver module for receiving said one signal; 

processor means for calculating the operational characteristics of said ore from data 
carried by said one signal; and 



a second transceiver module for outputting die calculated operational characteristics 
of said tire as said other signal 
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25. In combinarion with a vehicle having ai least one tire, a method of 
broadcasting the operational characteristics of said tire comprising the steps of: 

a) monitoring the operational characteristics of said tire; 

b) ourpuning the monitored operational characteristics of said tire as a first signal 
having a first communications protocol; 

c) converting said first signal into corresponding data bits; 

d) calculating quantities relating to the operationa] characiodsncs of said tire using 
said data bits; 

e) converting the calculated quantities into' a second signal having a second 
communications pxoTOCol; and 

f) outputting said second signal to at least one communications device adaptable to 
receive signals having said second commumcarions protocol 

26. The method of claim 25, wherein said first communications protocol 
comprises a 433 MHz frequency and said second communications protocol 
comprises a Bluetooth (BT) frequency. 

27. The method of claim 25, further compriang the step of: 

displaying the operational characteristics of said tiro represented by said second 
signal on a display. 

28. The method of claim 25, further conqnising the step of: 

selectively shutting down said steps c. d, e and f after at least one predetermined 
time period, 

29. For monitoring the operational characteristics of a tire on a vehicle, a method 
of converting one signal of one communications protocol to an other signal of an 
other communications protocol, comprising the steps of: 

a) receiving said one signal of said one communications protocol from said tire, said 
one signal containing information relating lo the operational characxeristics of said 
tire; 

b) convcrtiog said one signal into corresponding data bits; 



9 

(25) 



#11 2002-216281 



3 Detailed Description of Invention 
Field of the Invention 

The present invention is directed to tires, and specifically to tires that can transmit 
inf onnation regarding the characteristics thereof to a mobile conununications device 
being carried fay a user. 

Background of the Invention 

A vehicle such as for example an automobile usually has mounted thereio a set of 
tires. These tires are the only means by which the vehicle makes contact with the 
road. And when the vehicle is Traveling at a high speed, it is imperative that the 
operational characteriscics of the tires be maintained above a given standard so as lo 
avoid accidents and potential injury to the driver and passengers, if any» of the 
vehicle. 

The prior an leaches the incoiporation of sensors, either lo the tire proper or in 
proximity thereof, for measuring an operational' parameter of die tire. Once the 
parameter is measured, it is nansmitred to a traiinal at a remote location, such as 
for example a maintenance facility, or to a monitor fixedly mounted to the vehicle. 
Such prior art teachings are disclosed for example in US-patents 5 825 286, 
5 731 754, 5,731 516, 5 585 554. 5 540 092, 5 741 $66. 5 472 938 and 5 825 283, 

Li pardcular^ the prior art teaches that particular types of interrogators and 
transmitters have to be designed for a remotely located facility in order for die 
remote facility to receive information fi-om the rires of the vehicle. And in order to 
be able to provide infomaation relating to the tires to the driver of the vehicle, a 
special apparams has to be cither incorporated to the vehicle dming its manufacture, 
or retrofitted thereto after the vehicle has been placed into service. Needless to say, 
such apparatus specifically designed for receiving the information from the tires are 
bulky and expensive* 
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The user is located out of the ordinary communications range of the drcs of 
the vehicle; 

Fig. 4a is a simplified illustration of the Fig. 1 invention; 

Fig. 4b is a simplified illustradon of an alternative embodimMit which utilizes a 
converter for converting signals from one frequency or commumcations 
protocol into signals of another frequency or communicarions protocol for 
transmitung tire information to a mobile communicator; 

Fig- 4c is yet anoAer embodiment that illustrates the routing of infoimation relating 
to ihe tires to the display of a radio inside the vehicle; 

Fig. 5 is an illustraiion of die Fig, 4b invention; 

Hg. 6 is a functional diagram illustrating the interaction between the tire module 
and the converter of the Hg. 5b invention and the various components in the 
tire module and the converter; 

Fig. 7 is a funher^ illustration of the various components in the converter of Fig. 6; 

Fig. 8 is a flow diagram illustrating the operational processes of the converter 
invention of Fig. 7; and 

Hg. ? is an illustration that shows the various interconnections among the various 
endues using the disclosed inventions. 

Detailed Description of the Present lavention 

With reference to Fig. 1, the present invention includes a system 2 that is integrated 
to each of the plurality of tires 4a, 4b (and those tires not shown), mounted to a 
vehicle 6. System 2 could be integrated or incorporated to the interior wall of each 
of the tires 4 of vehicle 6 in a number of ways, among which are the methods in 
which integrated circuits are affixed to tires as disclosed for example in US-patcnts 
5 483 827. 5 977 870 and 5 218 861. The respective disclosures of the '827> ?70 
and '861 patents are incorporated by reference to the disclosure of the instant 
specification. In addition, system 2 could be coujplcd or mounted to anywhere inside 
the tire, or to the rim to which the lire is mounted about. 

For the instant invention* system 2 that is integrated to each of the tires of the 
vehicle, such as for example an automobile, a truck, semi, etc., includes a generator 
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operate, a miimnum of at least one sensor. i.e.. the pressmc sensor, is aU that is 
required. 

But for blow-outs or serious cuis. most tiie failures are usually preceded by a 
gradual loss of inflation pressure. Ttius, ihe parameter, or characteristics, of a tire 
that should be monitored closely is its pressure. But due to the heat generated from 
the rotational movement and vibration of the tire, to get an accurate reading of the 
tue pressure, the measured tire pressure should be compensated by the temperature 
of the tu:e. Thus, both the air pressure and the ten5)erature of the are should be 
monitoried by. for example, sensors 22 and 20. respectively, in order to obtain a 
temperature corrected reading of the lire pressure. 

Although die different parameters of the thes are monitored continuously by the 
respective sensors, to preserve energy, measurements of the parameters are taken 
penodically. These prcdetennined periodic measurements ai« fed to processor 14 
which does the acmal calculation to compensate the pressure parameter with the 
temperature parameter, or any other measured parametere. 

In those instances where the of interest measwed parameter passes a piedetemmied 
threshold, for example the measured tire pressure falling below a given pressure 
such as for example 1.5 bar or 20 psi, a warning signal is immediately output from 
processor 14 to communications module 16 for nansmission to the user. More on 
diat later. 

Although unlikely.^diere is always the possibiUty diat the pressure of the tire would 
exceed a given high pressure and thereby increases the likelihood that there would 
be a blow-out Thus, for the mstant invention system, such over inflation likewise 
would tagger an immediate alarm if the pressure sensor 22 determines that lie 
pressure m the tire approaches or passes an upper predetennined tire pressure limit. 

Transceiver module 16 operates under a telecommunicadons protocol. Such 
protocol may be a conventional wireless data link protocol such as for example the 
Bluetooth commmiications protocol that allows relatively short distance (10 m to 
100 m) data communications between communicative elements with a throughput 
up to 1Mbps. The Unk established by such Bluetooth protocol could be considered 
as a radio link that operates in the unlicenced 2.4GHz band Further, under the 
Bluetooth protocol, such radio link employs a spread spectrum technique diat 
aUows the signal to frequency hop to thereby operate effectively even in noisy 
cnviromncnts. Forward eiroi correction {FEQ is also used in the BluetooOi protocol 
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ihe vehicle, by singly sending out a query to the tires for retrieving infomaiion 
being monitored diereat 

To conserve energy, when the vehicle is not moving and there is no request from 
the mobile communicator for information after a given time period, system 2 is put 
into a sleep or standby mode. But as was noted above, if a certain predetermined 
threshold is sensed at any of the tires of the vehicle, that tire would wake from its 
sleep mode and immediately transmit a warning message, which may include 
sound, vibrations, or other sensory attrib\ites to rhe operator via mobile phone 28. 

Since all of the tires of the vehicle communicate with each other, the respective 
positions of the tires, witii respect to each other and tfie vehicle, are known. The 
tires together with die mobile communicaior Aerefore in essence establish a mini 
telecommunicarions network or intranet that enables each tire to know exactly the 
staws of the oth^ tires, and to report the respective statuses of the tires to the 
operator via the mohLle communicator earned by him. 

With reference to Rg. 2, die operation of the sysi^m of the instant invention, as ic 
relates to one of the tires of the vehicle, is given. The operation of the system of the 
instant invention is effected by the various components, either singly or in 
combination, as shown in Fig. 1. 

Beginning at process step 30, the system is in a sleep mode, or has been put on 
standby. To initiate tiie gyscem, a detetminatioD is made, by processor 14 from input 
by an appropriate sensor, on whether vehicle 6 is moving, per process step 32. If the 
vehicle is stationary, and thcxefore the tires are nor rotating, the process returns to 
step 30, Once ic is detomined that tiie vehicle is moving, the process proceeds to 
step 34 so that sensors 20-26 of the system would begin to measure the various tire 
parameters of the tire. As was noted above, the two lire parameters that should be 
measured are the tire pressure and the temperature. 

Process step 34 also begins when there is a specific request from the mobile 
communicator, such as mobile phone 28, that information be transmitted thereto, 
per step 36. In any event, once the parameters are measured by the sensorSi the 
process proceeds to step 38 in which the measured tire pressure is compensated by 
the measured ten^cxaturc. If additional parameters are measured, some of those 
parameters may also be compensated by the other measured paramctors. The 
process then determines whether die corrected tire pressure is an updated tire 
pressure, per step 40. If other tire parameters are also being measured and 
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meters, once mdbilB phone 28 comes within the range of communications module 
16, a signal is received thereby thai a communicative device such as for example 
mobile phone 28 is in. range. 

Once communications module 16 senses that a mobile phone is nearby, it sends out 
a query to the mobile phone to ask whether the latter wants to receive the data 
stored in the memory of the system, per step 56, Upon seeing the request displayed 
on The viobile phone» the user may activate the appropriate button on the phone to 
provide a response to system 2. If the user does not want any data from the tire. Then 
the process of system 2 returns lo step 54 to once again make a detennination on 
whether a mobile comniunicator is within its range. 

However, if a positive response is received from the mobile phone chat it indeed 
wants to receive information from fte being discussed tir^ then Che process next 
determines, per step 60, on whether the mobile phone wants to receive the 
information relating to all of the tires of vehicle 6. If it does, per step 64, fee tire 
would act as a server for all of the tires of vehicle 6, The data of the respective tires 
would then be sent by the being discussed tire, if any of those data is updated data 
and had not been sent earlier, under a WAP format, to mobile phone 28, per step 64. 
On the other hand, if the request from the mobile phone is that it does not want to 
receive the infonnadon of all tires from the being discussed tire per step 60, flien flie 
bring discussed tire would act as a senrer for itself so ±st only the tire information 
relating to it is transmitted to mobile phone 28, per step 62, 

The reason that mobile phone 28 would request the infonnation from only the being 
discussed tire is because mobile phone 28 is provisioned widi the capability of 
either retrieving information individually from all of the tires of the vehicle, or 
retrieving information from a single tire acting as a server for all of the tires of the 
vehicle. This alternative adaptability of mobile phone 28 is desirable and could be 
used, for example, m those instances where there may be a malfunction in the 
communications system of any one, or more, of the tires of die vehicle. For 
example, if system 2 of tire 4b of vehicle 6 were to malfunction and it has been 
acting as a server for all of the tires of vehicle 6 in communication with mobile 
phone 28,- then the conmiunications link betweai tire 4b and mobile phone 28 could 
either be disconnected, or inaccurate data be exchanged between tire 4b and mobile 
phone 28. At which time, recognizing that ti^c received data may not be accurate, 
tile user may switch \o the mode whereby mobile phone 28 retrieves data from each 
of the tires of vehicle 6 individually. And with the separate retrieval of information. 
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FinaDy, to* conserve energy, if the car is not running and if the mobile phone is not 
requesting information £rom the tires, the respective systems of the tures of the 
vehicle would go into a sleep mode until either the tires once again begin to roll, or 
whenever the pressure in any one of the tires of the vehicle drops below an alarm 
threshold, such as for example 1,5 bar or exceeds a high alarm threshold, such as for 
example 45 psi, a pressure well above the acceptable operating pressure of the tire. 

This continuous monitoring .of the alarm thresholds is represented by processing 
step 72. See Fig. 2A. So long as there is no diction of any alarm condition, the 
process continues to monitor for any alann thresholds. Bui as soon as an alarm 
threshold is detected, the process proceeds to step 74 and an alarm signal is sent to 
the mobile communicatar. Thereafter, the process proceeds to step 36 to determine 
if the user at that point would want to request that information be provided to the 
communicator as discussed above. If there is no request received, the process would 
continue to monitor the alarm thresholds and output the alarm signal to the mobile 
communicator as long as the alarm condition persists, or at least for a predetermined 
period of time. 

In those instances where the mobile communicator, for example mobile phone 28, 
as canied by the user, is sufficiently far away from the vehicle that the respective 
communicarive systems of tires 4 could not commumcaie therewith, another 
embodiment of the instant invention is envisioned. 

In particular, with reference to Fig. 3 which shows vehicle 6 being sufficiently far 
away from the user and his mobile conanunicatbr 28 so that the respective 
transceiver s>^cms of tires 4 could not directly communicate therewith, to convey 
information regarding the op^tional characteristics of the tires to mobile 
communicaior 28, a computerized communications system 76, mounted to vehicle 
6, diat has a long range wireless transceiver capable of telecommunicating wth 
mobile communicator 28 via the internet, or other telecommunications or computer 
nctworics, is utilized. Using the same datalink protocol as discussed, supra, system 
76 is also in direct conununication with fee transceiver systems of tires 4 of vehicle 
6 so that it may transceive data thcrewdth. To communicate wifli mobile 
communicator 28 by way of the internet, system 76 is adaptable to use the many 
available internet protocols and a wireless transceiver, such as for example a 
wireless raodenL The long range signal transmitting aspect of system 76 is 
conventional and is disclosed, for example, in US-patents 5 825 286 and 5 473 938. 
The respective disclosures of the 286 and "938 patents are incorporated by reference 
herein. 
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The essence of the invcndon as discussed so far is shown in Hg. 4a in which tires 
4a and 4b are communicatively interconnected to each oth^r^ as well as individually 
to mobile conmiunicator 28. The commimicarioa of data between the tires and 
mobile commnnicaior 28 is by means of the Bluetooth protocol. 

A variant of the Fig. 4a invcaation is shown in Hg, 4b in which different transceivers 
are located at thres 4a and 4b, as well as tfie otiier tires of vehicle 6, for transmitting 
information to a mobile communicator. Such transmission of information, given 
[hat the modules located at tires 4a and 4b operate ai a given commimications 
protocol while the communications protocol used by mobile communicator 28 may 
be different, a convener module 80 is used to convert the signals of one 
commimications protocol into signals of another communications protocol so that 
communications between the tires and the moWle communicator could be had 
efficiently irrespective of the difference in the communications protocols. 

Fig. 4c is yet another embodiment of ifae instant invention in which the signal from 
the tires are directly routed to a receiver 82, and from there the signal is modified 
and routed to an entertainment console 84 of vehicle 6. The entertainment console 
may include a radio that has a display, so that the data transmitted to receiver 82 is 
displayed as tire parameters such as for example the temperature and pressure of 
each of the tires. Fbr this embodiment, if the signal sent firom tiie tires is a radio 
frequency (RF) signal, then receiver 82, when it modifies Ihe signal so as to make it 
adaptable to be used by radio 84, which is adapted to receive RF signals, will 
maintain the signal as a RF signal. In the instance where the signal from the tires are 
at the Bluetooth frequency, receiver 82 has lo convert the Bluetooth frequency to an 
RF frequency or a communicationfi protocol specific to radio 84, so that the signal 
provided to radio 84 could be readily displayed as appropriate tire pararaeiers on the 
display of the in-dash display of the entertainment console. 

The embodiment in Hg. 4d iUusiraies a conomunications network 85 integrated to 
vehicle 6. Network 85 is known as a Controller Area Network (CAN) that operates 
under a protocol established under ISO standard 11898 for serial data 
communication. Addition information regarding CAN could be gleaned from 
http://www.kvascr.se/can . As shown, network 85 has connected thereto a receiver 
87 that receives from the tires 4 of vehicle 6 fee respective tire characteristics of 
those tires. The transceiving of information between receiver 87 and the respective 
tiers 4 could be under either the communicarion protocol specific to the receiver 
such as for example 433 MHz of the Bluetooth frequency. By way of network 85. 
receiver 87 would convert the signals from the respective tires into data with the 
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to be a portable device that could be moved firom one vehicle to another, and 
utilized in the different vehicles, so long as the tires of those vehicles are equipped 
with tire module 88 that is communicable with converter 80. 

The purpose of converter 80 is to convert the input RF signal from tire 4, more 
accurately from tire module 88 in the tire, to an output signal that has a 
coxxununications protocol which is the same as that used by the mobile 
communicator that is to receive the tire information. Such mobile conununicator 
includes for example a WAP (Wireless Application Protocol) telecommunications 
device 104, which coiild be a WAP mobile phone made by Ae Nokia Corporation. 

As further shown in Fig. 5 and disclosed previously, the op^adonal characteristics 
of lire 4 measured by tire module 88 may instead be routed to a iclccommimications 
network 106 such as the internet network so that the data may be transmitted ais 
GPRS (General Packet Radio Service) data to mobile phone 104. The way in which 
the d?^T^ information could be transmitted as packets from internet 106 to mobile 
phone 104 may be gleaned from the website httpy/www.nokia.com/gprs/. 

With reference to Fig. 6, convoto- 80 is shown to comprise a number of 
inierconnected components. More particularly, a fust transceiver module in the 
fonn of a RF433 radio module 108 is provided at converter 80 to receive the RF 
signal from module 102 of tire module 88. It is at radio transceiver module 108 that 
the signal modulated by radio transceiver module 102 of tire module 88 is 
demodulated. The RF signal from radio transceiver module 102 contains tire 
parameters such as the pressure and temperature of the tire to which tire module 88 
is mounted The signal is a RF signal that, for the exemplar embodiment, has a 
frequency of 433 MHz. It is at radio transceiver mpdulc 108 that the analog signal 
from tire module 88 is demodulated and converted to data bits that are 
representative of the measured operational characteristics of the tire. 

As best shown in Fig. 7, which is a schematic that details the flow of data among 
the various components of converter 80, the data bits from radio transceiver module 
108 are fed, by means of a UART (Universal Asynchronous Receiver/Transmitter) 
bus 110 to CPU 16, which may be an ARM (Advanced Rise Machine) processor. 
CPU 106 is a processor that could be manufactured by a number of companies, 
including for example the ARM Technologies Company, the Atmcl Company and 
the ST Microelectronics Company. 



(41) 



2002-216281 



Converter 80 may further have a User Interface (UI) 126 chat includes a display 128 
and a number of Soft Keys 130. These soft keys 130 are buttons on converter 80 
diat a user presses to set a number of parameters such as for example the respective 
posidom of ±e tires on the vehicle, or the pressure and temperature warning limits 
for the tires. Instractional symbols provided on display 128 of the converter 80 
guide the user with the pushing of flie appropriate buttons. 

The symbols and graphical displays shown on display 128 are driven by a display 
driver 132, also a con^onent of converter 80. Lastly, an alarm in the fonn of a 
buzzer 134 is provided in converter 80 to output an alarm to Ulc user when a preset 
alann is iiiggered by a measured operational characteristics of the tire, or when the 
measured operational characteristic of the tire has reached, exceeded, or feU below 
respective presei alarm limits, if more than one alann limit is desired. 

With further reference to Kg. 7, the intercomiections among the various 
componenB of converter 80 are shown. In addition to those already discussed with 
respect to Fig. 6, Fig. 7 shows more clearly thai Power Conirol 120 regulates the 
operating voltage Vcc, which is the power source for all of the components in 
converter 80. In addition, a signal is output from power control 120 to indicate the 
level of voltage left at battery 122. thereby apprizing the user the available battery 
life for Qie converter. 

THere are a number of intercomiections to CPU 106. One of the interconneciions 
not previously discussed is bus 136, which is a JTAG (Joint Test Action Group) 
connector interface by which the software for running CPU 106 may be 
reconfigured. The JTAG interface is a conventional standard that may also be used 
for testing purposes during the production of convertar 80. Additional infomiation 
relating to JTAG interfaces may be obtained from the website http://www.jtag.com/. 

Lead 138 provides an input id CPU 106 to inform the processor that movement has 
been detected for the converter. This is the case where movement sensor 124 (Fig. 
6) detects movement for convener 80, due to the movement of die vehicle or the 
user moving converter 80. By turning converter 80 on only when movement is 
detected conserves the batteiy for converter 80. as converter 80 is activated only 
when necessary. 

Bus 140 that interconnects soft keys. 130 with CPU 106 is a general bus that 
intercomiecis the four teys 130 (Fig. 5) of the converter with CPU 106, so that, as 
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88 into a BT signal to be broadcast to BT enabled devdces by BT transceiver module 
116. 

Tills conversion of signals having one communications protocol into signals of 
another communications protocol begins with the mming on of die power for 
converter 80 per step 146. A determination is made in step 148 on whether the 
converter should stay in its sleep mode. As long as the converter remains stationary, 
it is assumed that die vehicle has not moved. This is due to ifae fact that even though 
converter 80 is portable, it nonetheless needs to be placed somewhere inside the 
vehicle. Also, it is envisioned by dje inventors that converter 80 could indeed be a 
component that is built into the vehicle. In any case, so long as movement sensor 
124 in converter 80 has not registered any movement, the convener will remain in 
its sleep state. 

If there is movement as determmed per step 150, a telecominunicatioh conriection is 
made between converter 80 and tire module 88. A loop variable "n" identifies 
whcthCT there is any traffic between the tire and the Exinvener for a given time 
period, such as for example for every 2jS minutes for each of the tires of the vehicle. 
This process is performed in step 152. 

A determination . is next made in step 154 to find out wheth^ the connecdon 
between converter 80 and tire module 88 has bem made. If not, radio transceiver 
108 will attempt to connect with its counterpart in tire module 88. If indeed a 
connection has bean made, then a time period such as for example 30 seconds is 
established per step 156. During this preset time pmod, converter 80, and mare 
specifically radio transceiver modiile 108, listens to any data being transmitted from 
tire module 88, per step 158. Whether or not data is received is determined per 
process step 160. Since the loop variable for the exemplar embodiment converts 
listening time has been preset at 15 minutes and the time period for listening has 
been preset to 30 seconds, process step 160 would determine for a period of five 30 
second cycles, i.e., 25 minutes, on whether any data is received from tire module 
88. If there has not been any data received even at die fifth try; then it is assumed 
that no connection has been made and that radio transceiver 108 has to further 
attempt to make a connection with its counterpart transceiver 102 in tire module 88. 

If process step 160 determines that data indeed was retrieved from tire module 88, 
then the process proceeds to. step 162 whereby CPU 106, with the appropriate input 
parameters and foimulas from memory 112, calculates the desired operational 
characteristics of the tire based on the input data. Such operational characteristics of 
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signal to a radio antenna integrated to the vehicle, to thereby enable the driver to 
view the tire paxameiers on the display 84 of the radio, or the entertainment console. 
If desired, an audio device such as a conventional voice synthesizer may be added 
to the vehicle so that the tire information may be verbally announced to the driver, 
who then no longerneeds to take his eyes off the road. 

For the exemplar embodiments shown in Figs. 4c and 4d wherein the tire 
Lnfoimation is forwarded to a display resident in the vehicle, the communications 
protocol at the respective receivers 82, 87 may be vehicle specific, so that the tire 
data could be readily received by the display or voice synthesizer resident in the 
vehicle. 

Fig. 9 provides an overall view of how the converter, in this instance designated as a 
black box with display, could broadcast the informaiiQn it has received from the 
various tiies of a vehicle.' or the tires of various vehicles, to different 
conununication devices. In particular, for the Fig. 9 embodhnent, the converter 80 is 
in communication with each of the exemplar tiics 4a-4g by means of their 
respective RF signals. Upon receipt of the respective signals from the various tires, 
system 80 converts each signal to a corresponding output BT signal, which it then 
outputs to the various communication devices, which are either fixed or portable. 
For example, tire informaiion may be transminBd to a road sign 172 or a gas station 
174. per disclosed in the aforenoted related and incorporated by reference US- 
application SMial Na 09/846 388. 

Alternatively, converter system 80 could broadcast the tiiB infonnation to a WAP 
mobile.phone 104, or to other PDAs or laptops 176. Furthermore, as was discussed 
with respect to the invention disclosed in Figs. 1-3. the BT signal from converter 
system 80 may be output to an internet access point 1 78. There, the tiie infonnation 
is routed to the internet server, represented by mobile internet network 180. With 
the informaiion now available at internet 180. a user with a conventional mobile 
phone may retrieve the tire information using a conventional phone having a 
communications protocol such as the GSM protocol. Similarly, a user with a WAP 
mobile phone who is not within range of converter system 80 and fterefore could 
not receive the tire parameters by way of the BT protocol could nonetheless connect 
to the internet usmg the phone's built-in GSM protocol to retrieve the tire 
information. The same could be said with respect to gas station 174 and road sign 
172, each of which could Ukewise receive the tire infonnation from, or forward the 
tire information it received from convener system 80 to. the internet environment 
180. 



(47) 



2002-216281 



4 Brief Description of Drawings 

Fig, 1 is an illustration of ihe system to be integrated to each tire of a vehicle, and 
its remote connectivity to a mobile communicator; 

Figs 2a-2c in combination fonn the flow diagram for illustrating the operation of the 
system of the instant invention as shown in Fig, 1 ; 

Fig. 3 is an illustration of another embodiment of the instant invention system 
where infonmtion it relayed to the user via his mobile communicator when 

the user is located out of the ordinary communications range of the tires of 
the vehicle; 

Fig. 4a is a simplified illustration of die Fig. 1 invention; 

Fig. 4b is a simplified illustration of an alternative embodiment which utilizes a 
converter for converdng signals from one frequency or communications 
protocol into signals of another frequency or communications protocol for 
transmitting tire information to a mobile communicator; 

Pig. 4c is yet another embodiment that illustrates the routing of information relating 
to the tires to the display of a radio inside the vehicle; 

Hg. 5 is an illustration of the Fig. 4b mvention; 

Fig. 6 is a functional diagram illustrating die interaction between the tire module 
and the converter of the Fig. 5b invention and the various conoponents in the 
tire module and the converter; 

Fig. 7 is a further illustration of die various components in the converter of Fig. 6; 

Fig. 8 is a flow diagram' illustrating the operational processes of the converter 
invention of Fig. 7 ; and 

Hg. 9 is an illustration chat shows the various interconnections among the various 
entities usuig the disclosed inventions. 
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Abstract 



A system iniegratcd to each of the tires mourned to a 
vehicle allows each of the tires to communicate with a 
mobile communicator, such as for example a mobile phone. 
The system taclndes at least sensors for monitoring and 
measuring the pressure and temperature of the tire. The 
measured paran»tet8 of the lire are fed to a processor that 
compensates the measured pressure with the measured 
temperature. The temperature corrected tire pressure is then 
stored in a memoiy store. A communications module, 
operating under a wireless data link protocol such as for 
example die Bluetooth protocol, sends the stored 
informaiioa to a mobile phone, in response to a request 
thereby. The temperature corrected data of the lire is also 
transmitted to the other tires of the vehicle. Any one of the 
tires may act as the server of afl of the other tires for 
transmitting the infcamation of the respective tires of the 
vehicle to the mobile phone, which acts as the browser. 
Alternatively, the mobile phone could request that 
information of the various tires be sent to it individually by 
the respective tires. In place of Bluetooth signals being 
transmitted from the tires, the tires may be equipped with 
radio frequency (RF) transceiver modules that transmit RF 
signals to a converter system, which converts the RF 
signals into Bluetooth signals, which are then broadcast to 
telecommunication devices adpatable to receive Bluetooth 
signals. 
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